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== (54) Title: CURRENT DRIVE CIRCUIT AND DISPLAY COMPRISING THE SAME, PIXEL CIRCUIT, AND DRIVE METHOD 
^ (54) £81<D*»: «9KBW§IK&i;«-tl«ffil^S$tta. iHStESS. tttfC:IKIft«& 

^= (57) Abstract: A display including a 

"y^JJ current drive circuit capable of supplying 

lw a desired current to a light-emitting 

element in each pixel stably and accurately 
irrespective of the characteristic variations 
, of active elements in the pixel, thereby 

\y OJLED providing a high-definition image. Each 
pixel is composed of a receiving transistor 
(TFT3) for receiving a signal current (lw) 
from a data line (data) when a scanning 
line (scanA) is selected, a converting 
transistor (TFT1) for converting the 
TFT2 current level of the received signal current 

(lw) to a voltage level and holding the 
voltage level, and a driving transistor 
(TFT3) for allowing a drive current having 
a current level corresponding to the held 
/bs voltage level to flow through light-emitting 

' element (OLED). The converting thin film 

transistor (TFT1) generates the converted 

voltage level at its gate by allowing the signal current (lw) through its channel, and a capacitor (C) holds the voltage level at the gate 
of the transistor (TFT1). The transistor (TFT2) allows the drive current having a current level corresponding to the voltage level 
held by the capacitor (C) to flow through the light-emitting element (OLED). 
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tcftr-rmd a t a*>^W^mi5S I w&MQ&tt&Am Vi?**TFT 3 

o ^ISlffl^h5>^X^TFT 1 (i. TFT 3 iz£ ^XM*)&3iftfrm*lrm.ffi 
, J&SCIiTFT 1 oy- M=&Uy!i«BEl/^*«»-r*o T F T 2 ti> C(C 
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#3&BJ!li. fHil/i' haA5*7*>^ (EL) ^^©> *«EKJ:-5Tff 

So 

a;U$ ^y-b^ (EL) tra^fcT^f^v h tf ^lOStl^^t 
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»*.&*-&7&<£>3) K^oTflJ'cSl-f &o u©7?f^-7h^^©taEL 
7 A *7 U 4 lifll&tf'BHl 3 ? 8 - 2 3 4 6 8 3 •^■^fgCgfl^^ tlTfc »K — ®^ 

TFT K »Z©»ih7V^^TFT2SCFft^iC^^ttS. 51^^ 
li^gfciP? ha;u$ (EL) tiBLtfli^<©i 

<Mtttt*<*4fcii>> OLED (W«**^-f*-K) fftftl* C fc*<* 0 . 
HTlili^m^OLEDt UT^*- F©f£^£^T^£o fiU ISft^H 1 
W b^OLEDCi-5 *>©T-{*#<> ^(rg{sn^m^*^i:^T)^a^0J 

-e«i/«j:v>o 0^©0>|-eii, TFT2o , ;-x*SMtt (JgifeSflO tu 
^OLED©t;-F (US) liVdd («®S<4) icg^n-s— Jj, #v 
- K (&S) liTFT 2© Kl/-f >i:i^^ntl^o — TFT 1 ©<F- h 
lij£2E*fcs c a nCilc^n, 'j-Xlt^-fm d a t a tc»«.*n, Kl/-f> 

i±«^*crc5t f t 2 ©y- h izmtSiiS ntl>5o 

a t atmffimfR^^-r^-^m^Vw^Blfin-r^i:. fFTl^MU 
^*C^mXli]&m$n. TFT 2©^- hStlif-^SttVwC- SnT£ 
o 7«i(fcs c an&&mnttte£-rzt, TFT1^7i:^^ TFT2liS 
^Cf-^da t a*>b«0ll§ni^ TFT2oy-Mttli*«f*i 
C(C<koT^(C^^$n-5o TFT 2 ^ ItM? O LED CiinSlil 
(i. TFT2©y- s KlEbifcttfctt 36#aHPOLE 
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„ I d s li&T©5£-C^£n£o 

Ids=//-Cox-W/L/2 (Vgs-Vth) 2 

= M • Cox ■ W/L/2 (Vw-Vt h) 2 2 - (1) 

Cox=e0 • e r/d — (2) 

( 1 ) SCR 0 s (2) it*. V t hliTFT2©Htt*5*U + U T©f* 

IK^U Wttf + *m*U Ltt^lr**«**U e 0 {*«£©!£« 

(1) aSK^ni*. B*^»*atr*ttVw«cJ:oT I ds*«»T*, ^ 
fcLTSSft*^OLED©»tt*ffl»"C**- fcKttSo -t, TFT2£fi& 

Vg s ©*KJ:-*T«fl»3*U KM >/V-^WIEV d s KttfcfrbttHfc 
a6. OLED0tttttf6o*i:J:»)Vd8*<«iUfe, ^tOSiEild 

£ff*i*. *(=ps**&n**^-«-»M'** ©ra> OLE 

■ 2(C»-TJ:^lc; EWe©**** * * («iliNTSC« 

-^itfcd a t a t^v h U ^ttCERSfttl^. s canlMsc 
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iDK2 2Cttlt»n«. «»«»H»2 1 l=J:-*-0«»s c an lT^Ss 

OLEDtTFT2©*t*Wi. O L E D li> MI* 
SI 0. fiELll latfAIWI 2 *«Ul*tofc 

0 »4B*«IC^«LT*? DOLE D©7 7 — Kfc bT«« U fliX-tf I TOfO 

ii«u^&««. &mmui 2ttM*B"c*a»«*nr*?o. oled© 

OO-LKSEftlfcaiWfcUCD i amyne^tU *©±C*^«3IW t 
Al q3£3K*U JElw^O-LK* 7- K (l^iiAti) tbtiit^^I 
«C1 2**«-T*. ^ Al q 3 1*. 8-hy d r oxy qu i n o 1 i n 
e a luminummt^o c«D«««HW*rr*OLEDtt- 

«k:«*v\, ^*****t*0LEDOT; - hv*v - kwki^© 

(1 OVgflE) £Mnr<5t. *^*IE?L<**ir 'JTOSA^- tK 5B3t 
— -ft, TFT 2 1 ©±(C^fiK^n/cy- MS2 
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it a i/U3> mm* & « • TFT2iiOLEDcft»*n* mmorn® t tt * 

h**2<D«-L»C«r*. CCD^h^y- h«i©TFT2liii«iM5f: 

l^o cn6<o'Jbtctt8I©»IBIft««l9*^bTl(riBL^OLEDA<fiRK$nT 
V>£o 03O«-eiiTFT20Kl/-f>i:OLEDO7y-K*»»t5 
TFT 2 tUtPf+*/^ii^7>^^'^>'^l'^o 

*Cif5^M±C»J«*nfcTFT (Th i n Film Transist 

3^ h^»«l«KIB©««J**i^^^- tB»*^©raj£©fc»KJMgAi''; => 

t«ELi<OT;-K CMS) tU, aatiSW^S^-e** I TO ( I n d 
ium Tin 0xide)M^5K I TOli-teKWlSE LJB*<W 
x.bn4HW«^^»<, CO^lT0lifiELi« 

T^l/? t X>"J ra > (Am orphous Silicon. 'J 3 
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3d *mOLEDOT;-Kfctt*ITOaWtil 0 

it^T. tiELll 1***U ***fOLED**«tS. 

s 0 c corns (DWffim&zm 4 k^-To 03^^.^ ^^oled$ 

2 a, tiELll lftcantil 0 aticna, TFT2tb 

c©*£*. i-SffiicMbfcTFT-efc, -e©vth (Ute) «k 

h^lit»o<^. fif»© (1) sCKtfc-oT, 0LED(rglEti3S^I dsli® 
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** iz* * < i< fcoi, vr £ < Ufa©** 6iifn*»*itt^ 7 s * * :/ i/-r 

JtMIOttJli 1= J: o XSi-T 5TF TtfttOJWMEftfc^ >T l*» 5Ct 
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xi* h 5 > V* 9 I*, BtjIS^ ASP K <* o TJfc 0 & * *ifcflr«**lWB* ir * * 

ha«*»*h?>j>x***//-cv**. we** 
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> S> x * UT 1WIB3B**^«-*<1. * ^^*^^iS®r^ * WW***"*" * • 

\>yy<j*9frt>+&K). m&nmimv- ******* ******** 
ensure < u#ra K»Nptwffii&m^«-siE utiueh^^^^^ss^s < w 
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#w-r<5»»y- FTOiftF^^^^tfc^ liffcgftfflHifirE* 

Ml#MF7>^x^®y- Fi:^§niotSBSEU^^^ 
|JE*ii:*f»t -5 i«gfi^§©«©*te£I®*l UT. buE^ 

o 

mmizmv,tt%2®^&ffi&T-?mizm-rz tiz£^xnt>n. -e© 
m.mi±mmpa®v)m&mm&7- hwrnH-wm b 5 v s>x * © v - x • k u -< > 

1 0 
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-Ml#Mb7>^^*TFT4tSBt, ffll*»WliTFT di^ 

ffi»*^tUT»fflpT«6-C*-5o ST. *ftW*©»S£**, TFTlCit 
I w, -ecDMmTFT 1 h • 7-^MIE*Vgs t"T 

2>o »#ii^Bf{±TFT 4 laotTFT 1 <Dtf— h ■ Kb^ >ffl«^nt 

l l 
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1>£©T\ TFT 1 liffi5Rlffl«T»frr*o iot> I wte> £rF©55T'i^L £ 

]w=//l'Coxl-Wl/Ll/2(Vgs-Vthl) 2 - (3) 
CC-e^^^-^©^(iBllS£ (1) &.<Di%£t^t£-?Z>o O L E D f-^tD 

ti^»Idrvtt5t, Idrvlt O L E D tmm^mWiZ tlZ T F T 

(3) a;©vg s d-gnr5©-e> TFT2A^fn0^-e»^-rsi:^-rn^ 

I d r v = u 2 • C o x 2 -W2/L2/2 (Vgs-Vth2) 2 

... ( 4 ) 

£ y ^y_^cD;i:!#{«§£ (1) ^omit^m? %<> tt*>\ ^y-hS^ 

IVds I > I Vgs-Vth I - (5) 

TFT1 tTFT2tli, /h£ teBfftlWCiiaig L-C&f&ZtlZtzib 
^J&m±Ul=ti2, Coxl=Cox2, Vthl=Vth2tfX.bn^o 
-T6i. Z(Db£ (3) 5t&tf (4) ^^^^iZfiiTO^^m-^tl^o 
Idrv/Iw= (W2/L2)/(W1/L1) - (6) 
CCTffitrf^^l*. (3) sSRtf (4) Sttc&^T, xe; Cox, Vth 

(6) ^li;:tt&©'<5y-****<i:^®*C* Idrv/IwOilicn 
£©tf£o£{Ctfc#U;tt^t^-5 C £-C£>£o #J*-{iW 1 =W2, L 1 =L 2 t 
8*f|-r*Ui. I d r v/I w= K -met)*. Iwildr vjW— ©ffittt^o 
tftt»^TFT©#14lie.o^i:J;bf, O L E D(rgfgn^®»)S^ Idrvli 
> 3E»i:flftSa I ife* t ITO L E D©3B3fcffK*iEW 

1 2 
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1. W2, LI. L2<D&7£mmz£^Tlwbl dr v<Dtt\*&mi~&ti>bti 
5U *5^liTFT 1 tTFT2t^-OTFTtifflt^CtfeWJ> 

OLEDK«rrc: SEt- (6) sSKJ:™*, Iwi I drvW 

(i. (1) ^tr^L/cfc^JC. Vwfc I d r vfc*<TFT©ttttC*ffbt*» 

n-CVv<5 0 c©»<&, ^0d-C(± (1) 5U^oT. I drv^ CK^TttOL 

feLX (6) j%.-Vt*?L<btl2> I d r vOMOLEDICil&tlS. 

F T 2 ^ 'J - fetiT^^o "Tft*>^ T FT 2 

Idrv = /i2 • C o x 2 - W2/L2* { (Vgs-Vth2) Vd s 2 - 
Vds2 2 /2} ••• (7) 

Vd s 2liTFT20KM> • V -*fflSEEt?&*o CCCTFTl, TF 

t 2 teira ureses nrfco. ^oi^vth i=vth2 = vth^5i 
ofecDf^t, (3)5*;. (7)SHVgs, vt h^itsctmt 

ldrv = //2-Cox2-W2/L2* { ( 2 I w ■ L 1 1 - Coxl 
• Wl ) 1/2 Vd s 2 -Vd s 2 2 / 2 } ••• (8) 

Z<D®^ Iwtldrv0M#li, (6) &(D£5t£&fflLt£ttfflffi{&tzi3.te 
(8) jCi:iiVth*<**nTi^:tfr^ Vth©(*£o£ ( 

l 3 
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, ^^Cox^®ffirt-Cli^o< AS ^n^oficJ:^, #£©I 

w ^fs-^|ftC^A:*^-Ct>. (8) ifc^&fc** I d r v©ttttl*£o< - 

ti:«5©-C N TFT 2 li|lji$©^-5^^^" es& ^' r;5: ^ 7!? ^^ tv "° 

£fcTFT 3 tTFT 4 £SiJ* cd^3E*§U:i J: oTIWffll U »#&#-#£7lgi::{i 
TFT8C^otTFT4*o f fttffltt*-^J:02*U^ 
«*W*HI»C*»'V^-Ctt, TFT 3 tTFT 4 14. H-«*-f rTfcSifi*!* 
tt< v TFT3 tTFT4 fcttH-*fcli*tt*W'f *tteH0 
y- h «90 a OftSlftc: X o T«» U ii*»TNP(= I4T F T 3 irfc*£ o T 
TFT4#o f f tt»fc-r*J:'5^«JR^*^t*<a*bV>. 

TFT 3. TFT4 **n-enSI©3tat»(wJ;oT#Jiaf SW'&I^ » 
*a*»7tt, j63H»Oj|f|5CJ:-9"CTFT4*ontt»tU 

**»fl-r*cfc^"e**. TFTioy-b • kk>, s^tft 

2©^- h>M««3n*fc». TFT2CDY- h*BEl*T F T 1 ©b*<^* U 
niiTFT2©b*V>HK«W#blO fc*!K TFTK TFT2*Cof f 

flgffig*El^b£-t±£C t^nTtB-C**o R. G. B©e.»^2©^3fiE»*^ 
Ii;, ^b^BIWffK*^^*^ IS^ra©^ (duty) 

1 4 
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m 5 i*> ^^z^^mmmm<omm^m^-rm^m'cib^o 

0 6 1*. 05 (Dmm&mz&iiz&m^vmMvm&TFrmi&M-c&Zo 
mm, 05 <Dmmmmzfrfrzmm®m&®im L^m^mm^m^m^-r 

m \ oi±. H9CD*it»«c*j^*#«-if©tt«o«*^*^H"c**o 

01 21*. 0 9©^ife^s©^0>J^^-ria»S0 _ e«>'So 

0 1 3(*. 0 9(O|Site^JI8©^^l*^iaK0t?fe^o 

01 4 1*, 0 9 cD^iJfi^s©^0ij«-^-riii*S0-e*>^o 

01 5i*. ^»!«{w^*B*iaK©^<z>^ifi^«*^-riaiS0"c**o 
01 6i*. 01 5(Dmmmwi(DmBm^irm^Wi'ch^o 
01 7i*. 01 5 commm^^mmm^-tMmM'c^^o 

01 9i*. 01 BcommmmcDmrnm^-tMrnm-ch^o 

02 oi*. 01 9CDiai8iw*M^*3««¥tt"cir3if©»*r*tf-5»'fr*» , w-r 

02 lit 0 1 9CDHSfiBSS«D^^J^-ria8S0"C^*o 

0 2 2 (*. 0 1 9 CDHTO®CDS!B0>J^^-riHl8S0't?*"2>o 

0 2 3(*. 0 2 2 ©IIK&tf&3fc[5i8&CD^BIffl hyyi?X?£ffitlZ>m.ffiftn 
^^-T0-efe'So 

02 4i*. 01 9 (Dmmmmommm^-tm^M'c^^o 

02 5«*> 02 3 ommx.tfft&M&or- pmm.tiL&TF-fm'e&Zo 
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H2 6t*. ^mmi^^mmmw^mmmm^-rmmm^^^o 

m5\i-*&m^±zmm®&<»m-e&Zo commit, m^mmmnzmm 
nH^TFTufflEL **** * * **** (=*n * 

U«r*MWb5y^^TFT20tt, »KOj6iiscanAOWKJ: 
^ tm ^ f ^ id a t a fc£ftttfc b < h 5 

TFT 3. ^2CD^S^s c a n B©Wi:J:otf IMWCTFT 1 © 
y- h , Vb^T ^^^^TFT4, TFT 1 

LED^Wo 05TTFT3liPMOS, *©flj© h 5 >*X*l*NMO S 
L E DOT V — K (»«) (ijEO*««ttVddtC»tt*n-C^*o 

w^J£US^-^da t afcftirrswawcs***^-**™^ 

MUscanA, s c a n B&V**-?** a t a ©2*»K:«S3 
. MlttftStfts canA^^t^lf-^da t a^^Silw 

1 6 
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mmt, $*-k v-x. k u-f vatff t * ^ > 

*TFT1 t, t©y-H:W^«Ct**^ ,4 « > 

FT 1 OKHVty- hfcOBIcfiASnfcX-f y*JX9TV 
T4 *^TV>4. ^ y fJ8**h^^TFT4li, I w©S 

•T -5B»*«E*f - + LT3S3fc3t^O LED K*-To ^ffl^M b 5 > S> 

x nFTl ©y- b fcWJSWh5>^^TFT20y- b fcMtt*rc* 
^$n-C^7 1/ > b ; 7-@K^ilSU ^SSfc 1 w©mSfeU-<^tfS»^«E© 

9 T F T 2 ««a3fD«**Cttf^ l> *© y- b ir HlftJ £ nfciffi u** t ilE t 
©MlCCS LJfcKttWifE^SBat^O LED (CSSE-To 
*:H3RiaK©«gtt^j£«»©*^^*>^- K»ift^*0 6 tc^-To 5fc"*\ 

1 ©^5£i^s c a n A> #2©5feSEIfts c a nB**«tt»tt« 

1 7 
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. IBOMm »10*«.canAttt^ * 2 s c a n B 
C S «««* KfcK^TPTl CffKI* «K* I w#*n* 

Tloy _ h . KV/ >rv|BttTFT4KJ:oT«*Wt=«»*n-CV^©T? (5 

) sowRfcu TFTittiwwtiftt*. **-^> • v-xra 

rtt (3) >CtW6n*«ffVg8^f*. **- »iO)MEi 8 canA 
, i20tlIscanB«tno»Uli *r»2©ft«i- 

canBtttWtUtTFT4*offtt«t«. CftK: *VCV g 8 # 
WCKio-C^sn*. W=»1©*3E»b canAW^HTo i 

fWm ct.:«, i»tf-^dataa«l«^ 

2 (DCtiB canB«t«^litit^«^, 

TPTi ty-hacfv-^*a*«*nT*e). *,o*c/h*aw*rt*»= 
aE«br*j«sn-cv>*©"e, TFT2^»®«-eftf^t^nii tft2 
*ttn««ftit (4) cnm-^^oLEDi^n^ 

g|HkIdrvm. TFT2tlllWtlft***'=«^ »***OL 
EDT©*IEI*F*#*l/Cfctt* (5) 5. +»*SE*tt*V 

±E©«»lcJ:ntf, »*«fOLEDi:*ft*l*Idrvli*o (6) sC 
Idrv=(W2/L2)/(Wl/Ll) -lw. 

tt«M-C*« (W2/L2) / (Wl/Ll) ico^Ttt. 

UT***«m*»* -■*©**** 0LED, =*" r 

1 8 
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^:«5, ;©^Wlt «*.« (W2/L2) / (Wl/Ll) = 1 

JiEWCIi. TFT 2#£&fUfgi£-Cl&{ / rr£ fc<E3£b/£7&<. «fifibA:«irU^ 
Tffi^T«j<'p-r-5 > ^^^^^^*> : * : ^^ ,i ^* c ^^ 0 "s^* 5 ^ TFT2*<U 
^T«*T»ff-r*»^tt. **3R?OLEDi:*h*l»I drvttlMB (8 
) 5S 

Idrv = /i2-Cox2-W2/L2* { (2 IwLlAl 'Coxl 

•Wl) 1/2 Vds2-Vds2 2 /2) 
«>L6n*. JMKfc^T. Vd s 2l«*«?OLEDOi*-lE«tti: 
56*31^0 LED*«n*«« I d r vlii^tft**. VddOtttfc»*« 
^OLEDOttttm^nniil d r vO*<OH»a^ :tt*i. 
^ lwtldrv0» (6) rt©«k5tt*«ttJt«H««wtttt6ttl^ 

iwmbntm (8)^»fctidrv^ oLED*an«8i« 

BIWOStfiCtibol^KilD „ hSfOtf Ciot I wt I d r v 
©Hlft3&<2E**'n*c:ttt<i:t>c:4:^*>3^*o -Tttfc>t3. V t h ©I* fto* ic£ 
Bf«©Iw*«atrc:fclcJ:o'r, BrSE© I drv^ctms 
C©J;-5K. TFT2*'J~7i«-ei!ift$ii:5S^ 
^TTFT 2 0FM>- 7 -XfHWET&Vj^ < xmtstcib, &mfttt<W*i 

0 7 li> H 5 CD©^®iS*^ h >J ?x:|*K&^T«j£bfc^£«©fll"C&£ 
. -ecDi&fP^WTt-ra^^o 5fcl*\ (VSP) ^7M/ 

5>****ttffeaM*«»B«A2 1 fcWt<5/7H/^titf««WH 
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*B2 3l=A*3n*. **«KM«A2 1. ft**V2UBftB 2 3 |*V S P 
iE?o^ (VCKA, VCKB) cWfllT*ft*h»l©* 
£*s canAl-s canAN, » 2 s c a n B 1 - s c a n B N* 
■ft****. ^-^datai:Ml«»CS^-««2 

kmc sit. H*©«ff/«*«*o»^ 6/j:ft ^ »K««**-r«E«=«6l5T 

^So fc*U VCKAIi, VCKBCSJU MM 2 4 o T^«MC« 
1 <Dj£&m sea n Atw5fcSC-3"C^ai^fc<C*o 

TFT2 a tTFT2 b©2oO b7>^*fi^ : ^^ W "" h 
*J*fcU *fcBB5i::*tt*TFT4*, T F T 4 a t T F T 4 b © 2 oO h 5 
>s;^^*lW!fc*«SUfc^^y- MWRKbfcfcO-Cfc*. TFT 2 a fcT 
FT2bWTFT4atTFT4b »*tl*ny- h ****** nTl ^® 

fcBB5©W*iaJ»tH*©»fl 1 *'*"*- tC6T\ #-0h7>^, #KT 
FT-Cli, H&^<O^K^*^^* 7W<oy ""^*** <:A: * < ******** 

. c©fca&. u-^*«*»*fcv^Ktt**©h5>s?^^«WK*«rr 

©U-*tt»*fcn**£-C**. i80TFT2atTFT2b0^« 
^OIU ^U© att #A <^a>^'J^^o i/:TFT4 atTF 

t 4 b © «fc 9 t ntf . « 



2 0 



WO 01/06484 

T/J POO/04763 

in^«ac«nam»tt«*ow» ^ 5>^^TFT*t**fc*fctit 

B0K**JftU lo*fcl!2oH±0»Ib5>^^ (TFT) limBK* 

HBI**»W^^*W*O»® flll<0 * ,ll * , " c ** 0 -©S*^ 
w*<*na7>^TFTH*K ***^OLEDIC*n**«I dr 

v*uit5:iW*^ «ra©H5ic»bfcW*ia»-ett- TFT1 * 
wee) iwtidr v^iEm^titm^^mm^w, 

B 9 OB*iB-eiiC© J: ^ ttH^HWK* Utt^- 0 9 cd®^®SS(4> T 

8t*»llt)l/<Bl««b5^^TFT8, -J»2 0«XlftB c a n B © 
M»|=J:^T«&*«n + »=TFTl©y-h - KK>^t^7>^ 
X^TFT4. TFT 1 ©y- h • 7 -*H*EE*«i£*»Tlftfc«#*"Sfc 

SCI*. *0-JO»WTFT 1 ©y- H:»8Sn, ftidfCDigmiGND ( 

f?OLEDOTy-K (BUS) li> «3BI*tt-CBK&nfcTy-KI»A«Cj» 
ttSn-CloSo TFT3liPMOS, *©«J© h 5 > i?** 14NMO S-C«^b 

I w©§£&*!£T H :? > T F T 1 *ftA»* 

2 1 



WO 01/06484 
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mmt, mm********* h?>^TPTi** Lt ^° L E 
mrtm *=rr *-««©****o led ©**h«e*t y - k» a c * t> 

1 ©*« scanA,f2 a c a n B 

oB 10O«tli,*lO«i»c.nA**U^ *2©*«.c.n 

OLEDOT;-KtAtt«*J»OLED4«offWifcW«K*^ 
<«*.tfGND*v^*Wtt> fcUT*<. ZtlKXO* TPTli:««*I 
wMMl*. ^Ot*. TPTIO^h'Kb^il*TFT4i:^tU 
BCWSftt^ot (5) ^4U TFT 1 BlMfWIfW:*. * 
, t< • y-xHKl* (3) *^6nSIEVgs*4f*. * 

t'SfS 1 0«XII s c a n A, ff 2 ©t£3£M s c a n B » ^ 

<li. tf*20#JEls c anB*«il/^iUTTFT4*o f ftt " fct 
* o cnKi^TTFTltUfcVgB^iCCft^n*. 
iscanA«^ibtTFT3toff(Mim:ti:i^ W*® 
Ktf -^ d a t a fc#««WI=**3n*©-C. ^©tfttt*-*** a t a 

mSK I w fc b-Cttte-T 4 5*- * tt, * 2 s c a n B *<#SK fc * WA 

t*n-CA^. T;-FiA«U^tt*. TFTl©Vg 

s I**?* ccJ:-, r * n-c^* otr. t f t i LT^ntf 

, TFTl«n*t*l* (3) *<0IWIC-»U cn^BP^> 36***0 L 
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«ttIdrvfc-W*. TFTltM«tift«f**l^ *** 
W LEDtO«ff»T*«*bt« (5) 

^ 7; . mA ,;^ni0^c iEOWKJ:^ ****0LEDK*Wl 
^Idrvli, TFTOWttf6ollU6f, 3E»K I wl=-*«. 

T y - K»tt* < > 58**^0 LEDCD7;- Kli-*©JEWttV d d cga* 
ft-CV**-*. TFTl©KK>k»*JlffOLBDO*V-K(l») t© 
Hi:Pft^^^^nFT5^nt^o TFT5©y-h». 
Sfe«*tt-CB5K * titzmmm drVCW^TFTS *W At * i W I* 

] W W»lw^***^OLED*^bT*n*©*BSJh-r*-«**- * 
taw»7lfc*, dr y«iP^tbtTFT5tonttikU »** 
^OLEDCiiSIldrv^to cftHJKDlftttBBOB»fc«^ 

*«B«ft3IS?0 LED fcIWi:»«*nfcTF T 5 T F T 5 IC#X. 

±<o«*i:«nsTFT5oy-n:w&n*. **^ OL 

EDtTFTl tOSi:TFT5^Am^, T FT5^-MW 

ura.t, ^0LEDi:in5i^>/t7tKtm^o * 

WMIiCOfa-f-fl^^ftt*. t^oT. TFTStWIUt* 

sbii-c Biawft-r & - 1 *> -c # * o 
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?OLE D troBC #AS nfc*J«fBiMB HV?«TFTB4>6«.«« 
«i8h 5 >^nFT5lt. »***0 L E D t* 
, T**ffl Mb^f^TFTl t «H 0 L E D i 0 * U »• 

KB »««B C tD9*M. sr., c®s«#a<*. ««•«««*«« 

bt WWTO LED *#?8*i*»l-B <t7*«i. MW=WM««« ^ 
TIB*** O L E D itttMCl < * > CT, 

) tiiT»4:ti:'«. Mm ©«»«*•■««=»*« 
5 C t I- * <0 ffi«m-?BfcK**l*K*WSE*-S d t*<*r*rc* S. 

«•«•*» '» KWt 

01 211, HSlc^UfcBXiaiK®*®**^**' 01 Zrl4, TFT1 
O KM ytM»OLBDO»V - KiMCTFT I WtA*n, TFT 

c.BBi-tKWn^. TFT7«V-«GNDUWli:B« 

*»CPWC***. HTi:Mt*. IS, ■»«»«■ 1 o<D»*tn«-c* 



WO 01/06484 CT/JP00/04763 

«ittfGNDtt^l«tt) tUOLEDi: «ft*ttfttt t ^ ^ K U 
mi©^2i^s canA. » 2 s canB«Rtt«fct4t, 

«Iw#TFTl*tfTFT6*»n*. PIT FT*, h ■ 7-*B*<*n 
-eftTFT4R£fTFT7i:J:^Tffl»*n-C^*©^ * • 

RKlHOjaiscanA, *20jeiiscanB*#»?ttim. - 
nc j; 0 -cfcfcT F T 1 T F T 6 ic£ b/cV g s 4<«C»t«i»«C 2 

- tKj: t,, HiliBtT-^d a t a t*^i:i«r^n^-C, 

T;-FiA**^fct*. TFT 1 OYg8l«ICi:J:^flW*ftt 

^s©-c. tft i#tt*«*T»ttUT^ntf. TFTi**n**«i* o 

tt*. ff^UI I w^83fc*?0 LED iDStt«ft I d r v t-»t * 

o 

Lfc-kSK. t^ltt I wfc JMt*FOL EDO»Wttt*KTPT 1 d£o 
T***©-C. (3)*, (4) *J:0Iw=IdrVt»* ? fc. fc«U -*i 
BTFTl*»n«MI ds4<, iMdtHttC*>-V*T (1) arc** 6*1*** 
, -Ttt*>^ I ds^KUO • 7-*»WEEVd slcttffUtt^fcb***'** 



WO01/0M84 PCT/JP00/O47B 

lds = w .C0X-W/L/2 <Vgs-Vth)« * UH.Vd.) 
;,T, 9> id.«Vd.i=WM-*ct C *«. »WEeMR« 



Iwtldrv ili— Scbttl^o 
' -nr*b ■i!e«»»t««-" 1! * T?T ' oM " :ltBt 



JW-*. ; WWTFTeoV«.W*<*9- :niildrvtM(« 
«*fcfC, TFT.«rM«« CTFT.OV-*.* 
) ttKHtKtmr, TFTlcMthfc 
fc-C I d.***<l*»&« fc '= ****** ,¥tHrVi: * 

FT1. T F T 6 *K V d . C*T Md S ©«MMr* * < * 

ti TFT6*icy-H- Kn-vra*<e»snrv>5o-c, 

*ft«, MWOLEDCtnSMIdrTtt. TFTO»««6o*l=* 
Smffl** hV«"FT.t^ T****0 L E D dm*****® 



2 6 
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»CWS KUOOttttMWSMBWR^^- TFT6, TFT7 
StfC2«tt4. 

01101 2ffl@e5tl!l*. «»««Iw*««nSh5>yx#TFTie 
»* «a»OLEDC«h«Mll<lr»tWW**'. ■ 1 3 
*0LED*TFTlOV-*»=W»*ft™'* = fc ^' e **' W*, * 

FT 1 f- hBHW**ifc«El"<*K*e- c KW>iV-W« 

Watt«M»OLBDK«. Wfc**0LEDB, t;-«» 

ZCDftSEiSs c a n BOMMK * ,TT««a*l««*KT F T I Of- V ■ V U 
«UM«-*fciM)MC. TFT I © KUOtwntV d d t««C»A 

TF Tl©V«s*«HJHUI»K#*r*. W, TFT5©y-Hi8i»dr 
YT««Sft«. TFT5«A«i«9tt. f-JMiiWCttl*" 
«^*iUTFT5*otf«ltU fMHIwitt-CTFTlC 
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B 1 4 li. H 1 3 H 1 3 fcH 1 4 ttftt. 

HC^OlWBHtttGND, HI 4-CttTFTl©V-*K*« 

W »I^^^^^ ^ t:i ^ ***** ^ 

W b5V^TFT2(0y-hkV^BOtE«i:tfW-H:9II 
S n««EU^A,*T^W«E^**WE*B*««V^ a BP*, TFT 2 ©7 
-^*TFTl©V-XIttJ:»)^^IttEi:8»t*:i^ *^ 

C«01W.T»«Rfc^*B»=, Sic 2CDffHTTFT 2®y- h«4*£=f 
T „ci«5. HJ:OiiC*»W»tt. „«*»W-«fclM>*«« 
8 c an At, B**K»t5fc«>ffllWKfS*R*^*' 5:! - ;! ' Sda * at * <V 

MffOLSDi. *3£f«s c „ACJ:,t«l*Mof-«d a t a* 

6 *x.6ntewutiiM»*"*'=»*at«a**< TI ' Tl: TFT3 ' c) fc 

BrtMMa (TFT 2) *«*^©*KW«©»***«~ s c 



2 8 
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„ AMMK t * - fe« n. #w«««*o E D, *»* 

TFT3 O CJ; ,t««aWfc«StS8*™IlS^Bifi (TFT 
2) EM t(»HI CC2) •MW>MW>»K<*«I* 

B17ttil5C*Wt«M®W"™' WWW** T 

- „«*fcr*. SKAV S . TFT!ey-M:«tt*MW^« 
«o»D»*H> «PW«- TPT2^-H»«AV g =AV S 
*C/ (C + CP) K«TU Vg. H. L«*OWt««« 

' ai ■8i±*«aK***"»*®*' 0 * lil ' l " e **" z-*>> 
■r * -5 r »tc *»fl>i=*v>t**i e,<oy- h it*a«*as scan t=«« 

2 9 
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xmT40 y-h W** 1 scan AS. 

tfi2 o«».c.nBi:«i^ 

H180«0^i:TFT8atfTFT4*WW 

M*ilU:^«t*«c^ll7t4* 0 1 BOOT- c 

I B I P 1 hi^^B I P 1<D=U9 

,B1P1 BBH««««fcttiftU 5 s -*** a t a CI* I w=£ I b© 

F^onWTWtf, KDK^UlMfTFTlCttU 2»KW«> 

ttoT TFT 3 fcTFT 4 Wfc*n*ft» 1 c 

a n a/* 2 OftSft s c anBICi-j rftlt* U «****T*KttT F T 3 

n*C*JV>Ttt, TFT3 tTFT4li, tW»bfc*«© * * UH*-**** * 

TFT8tTFT4fc»SI-*fcl****»«^^* 0 
, *n*noV- h*scanAR(FscanBkH8l* * ^« 
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»U «.a**T»KI*TFT8K*«o-CTFT4*«o f f««t«** 

TFT3> TFT4**n*hSH©5t3£»s c a n A. s c anBtcJ: 
ot «» t5 ^lt »*a**T«U *20«iicanB<DWi:J:,t 
TFT4*on«»tU ^iWfiMWKt^n. 
TFT 1 ©y— h * K^'A RCFTFT2©y-h*««*n*^ TFT 
Z oy-HEIiTFTl«Db*^ (cniiTFT2©b^>«i:»K«^ 
) TFT K TFT2*i:of fttBttt^St**. £ 2 © s c a 

nBOMitt, 02 0 (b) K*-r«KU /^«0>illff»*««fcAV. 
UH2 0 (C)t^tscanB' © J:^ t i»«tt«*«T«*^«*>AV> 

5£K> |WBWJ?R*»^^ (duty) **&-T 

ct(: ^T **** OLED©ett****SK-C**. C n l*HP t> * tl* 

u t y * 5 0 %«Ti:t^ - t i:i^iBa»^±t5. 

*fc,H5,H8,H9,Hll~Bl 8T?*bteH»tH«IC. H 1 9 ©GO 
ITCtt. »a»Wh?>^TFT8t«»Wh5^TFTlt 
^/l^W^tbt^o «Atf«!WM^V^nFTl*Nf 



3 l 



WO 01/06484 
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ttOftMWftt^ f-^iWB^JElW^Wt^ TFT 3 
^ f :on/offtW^scanA0W^<^^ »»« 

j]t£}f<D <C * ^ * ° 

f -^6TFT8, TFTl**btKHWtti:S*W°« 
ITF***^****^- *^BHO«TtttttTFTlfNMOS 

( ^ t ^ c BP^TFT3-C©*E»T«. 1 w©**<**«> * 

Sic*******. 7*-^»©M*^* 1 w 

Ait*Ofc*OTFT8i:*»J*«E»T*/M<t^T*4. ■ 1 9 ©«t? 

-em:#oTTFT30y-h • V-^B*E©lft»*t>**U TFT30 

^>h-r^ra^^'^t^ c*u=*u *>utft3^nmos 

m^-T^o NflUC TFTl*PMOSti*UfcWttTFT8ltNMOS 

TFT4<0»IMm TFTBkHU"eWtt^t«Bft*«* 
^«rt6-C**^ PI UCtSfc» 1 s c a n A 2 cd^^ scan 

TFTiOft^d (W) ****** (L) BMSW/L*e»ffl*«b^> 
©J:ai:TFT10W/L*TFT2®W/LJ:»)**<H*t*a*^ S ^ 



3 2 
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«Wi*«*tu-c, o o Co d/ m > 3 - -WMfcOWM 

Un.]=.e-8 t»M,»*«*2 Co 
d/A] t«t. fi^»KWffll6**^OLED©«g»SiKI* 2 0 0 xl e 

itltttlBA/6 4'16 [nAiaifiO. 

B,1 C W«C TFT,OT/L=1»0/10, TFT2®W/L = 
5/ „ t «Mt W/L«>it*<4 Oitt?, ,UA ffl OLEDWSS*S 
*,c&<cx-*iad a t .K(MM-<*«*a*«*B 1 6 n Ax 4 0 = 6 4 0 



3 3 
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Vlf _y^*«<*!>, TFTie»«««»«»« ! " |,C * l,T * 

*WFLEK1, JUMJCBNMOSH>«*tW«U VgfcUTIt-S 

»j «a*«W*l=*T+*. 0-»ffLBK.axttW«B« 
tS( *, «««« raj «#a»*K*^t«--#«tt*«±»**fc' 

ftttt*fc», **' y-?**l±TFT 

•CWSR-f 5 C t *» T F T 7 o * X 1 1*8101 C*»»fi-C«*f * - t * ^"^ 

data t0f«©«ttfcOlB»cWW«KJEffl*^PRC 1 

r*»**«*s. 6 ov ' c **** 
ww ». cm*. **e*<-'-c raj 

MatnfeMeTFTiewmv t h i*<ovsut»^- **«" 



3 4 
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° H 2 4 oBKtlt f-^^WV d d ton****** W + 
-v» )8*?PRClfcUPMOS h5>^***U y-hm&vg* 

thl BUKUlWU *©«l*»«a*W»Iwrt*rt«©TFTO»ffi:©^ 

^llWtl. TFTltTFT20W^*Ptt*^^ < 
PMOS) laO^fCt^o Z*IK:#^ MtfeMKJ:0TFT8*T 
FTlt*4«W^-C**NftW^(NMOS) fcU 
mHtTTFT4t,TFT3t^0W^^^ft^^^ ( 

NMOS) ibTfltJj£b-C^£o 
H2 6Cia««C* f V^ TFT1, TFT2«OWh5y^^«**?OL 

SEIi^tfelK^^^^ 1 ^ **** ° L E D <Z) ® 8t '^ fc 
MEIOtflf 5 * ttfcfcfc-efc i: o (CT F T 2 * * * © 

#«U\, -^ NMOSO*^ ||f|iifE*n±S**fc»«=LDD (Ligh 
tly Doped Drain ) ia*tK^-8«t*5^ c©»*LDDCA*I 
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_ _ z >*««tt3&<PMO S Cifc^i^*** 

^ vt y-bt*a*»«U *0*«J*t. T F T 2 CD -T 
=<DMC*V,T fc , TFTStTFT* 

s ,„k. *n*n*>y- ► «* ' **** **** 

rjfc^otTFT 4^o f f tOSt ^4 ^ ' " 

BLM> i. 5 <=• * «*■■■«* *tf*n*» v*»«MWtC* 



3 6 
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PCT/JPOO/04763 



mmmannaK ztitctz, mmm^mfr zmttmzn k> i&tr*A 
i are-* 

lapsus h ? > s> x * cd^ i «^(w»«s $ n> 9 2 «^ ^ffiiaff^ffttwSEia $ n 

3 8 
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4 fa®©m2ra®Jiii&° 
e . itfia^^ffl b7>^ cD^ms t mfSLM&m h^-^^ ©»ra# 

7 E«©*8SSBttEIKo 

3 9 
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«BSA«* & ffl 0 • ttiiffl t U *** n* WE u h 5 
1 6 1 2 » 1 

|f^9 1 4 ES&©m?ifc^Kj!Hl^o 



4 0 
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Wf^c® 1 SBttO*aEffi»lHlBSo 

4 1 
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«tt*tu v- hAmmmmmzmmztitz^ ****** - ha**»* ^ 
MatmmibMv- ham* b 5 v^^oKu^vfcnEff^i 

Hfegy- b 3***6* b ^ b + i tit©i 

y^y?** twists 
m&m 2 3 ^cDmwftinsSo 

4 2 
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2 6. fe&mt, 
u 

29. H«ia^^^ajii. i«rie^ i © h 7 i ffi+tmszpmm^- 

3 0. finals© h7>^x^it ffia^-^^^^^n^^^tuia^A 

2 9 ISfcOS^Ko 

3 1 . m^A^um i s^ate!* i cd i «-?iwtta*n 

4 3 
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m&9L2 9Eifc®^SStto 
3 3. fifEKl&SPti. flffESS 1 © ftHSSWW&l* 
3 4 . lirEEttSBhU fiiESS 1 © b y y X ? (DUMim^lz^ fflflpJ|-7-*<&ffe 

2 9 Ei&Og^^So 

3 5. 1trE«»SBI4. liJE^ 1 © b 5 >i>**"e** 
fit jfc^ 2 8 E^cD^^^go 

-rs 

If 3t^3 5EiOi*^fo 
3 7. ItiEm 1 © y*J7>9(0% 1 ©jg^tw^m^Jg^tU l«E^l 

3 5 EfcO^^ito 

3 8. iuiaffiKfgi$&raE^ 

2 6 Ef£©^^fto 

4 4 
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4 o itjsm 3©h7>^^o»i ® wt-k iff szmmm^&fetit z iffia 
i$i 3 4iafscD^^^So 

4 4. IffE^-***^*^©!^ y-?*W8tt$nTV>3 

If ^2 6Ei£cD^^E° 
4 5. IffE^-^mtBfSWtttOIIUL IffE^Stt^SttSnSlttKflrET 2 

4 6. m&mt, 

iffEa^i*. iffEjt3E»3&<a«?*nfet*^ tffEf*- * ft* 
ate* i* s n/c m.E.m^%m& u wess^i:!*^ 

4 7. WE»K1»fRli*E"C*?K IffEWE^WSSEC^JftUTKrEx-^ljK- 

4 5 
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i^ icg^sn/c^^^w-f s 

If ^4 9E$fc©^i£S° 

5 l. UEgAtfli* 1 «W«E» 1 © h5 >^x^©» i if c»«sn 

5 2. «rE§t*##»fc*fEMb»M:, ^-0h7>^^^tfe5 

iff ^4 6iaife©^^fio 
5 3. ttrESM&asfcu luteal <Dh7>i>x?®ww&*K- mmmw&tii 

5 4. IMHBflfrffil*. HTE»l.©h^>^^Ott»« : ? L «^ «flif*<8l« 

if^4 9 iam©^^s:o 

4 6 
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55. m^Mmt. i <z> h ? yy* 

|»^5 5iai£©^^ffi° 
5 7. fifE0 1 © >2>**<Z>t& 1 ©tt^K^JlfWftttStU HijE^ 1 
CD y VJ^i? <D& 2 ©Jss^K^I 4 CD h 5 > * 3 
If ^5 5 IBi£©S^i£fio 
5 8. imEtt«&cmE£!fc#**aH*tt»© h7>^^*^«tfiR^^ 

|f^4 6ia«cCDS^«o 

5 9. lUE^^^Ii. $«J'TOT-^«^^m^CDb7>^x^t. fffE*1W 

|f^4 6§e$£©S^So 

6 0. liiESSS© >v?**©!& 1 ©*-?lwttE»**H=-a<»«£3n. buIS 

nt$£ 6 i iaa©^^^So 

mntm 5 7 mmom^^mio 
6 3. lirE^a^ku t*>-;£©m@^M-c£>^ *No|trE«SIH 

4 6 Etfc©^3Sitto 
6 4. |trE^-^i^t0T^*^t©F^(r. 'J-.^*f*<ft**nt^5 

4 7 
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6 6. 

6 7. WUKfftt. y-K V-x. KMVS^t^^i^^i 

it^^6 6ia^cD^^jio 



4 8 
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T/JP00/O4763 

;l/*y- M-£-£ ba&£— ^ 

hRtfcn«:»«bysiWE***K^^^^o«-r 
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